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Objectives
• The participant will be able to summarize evidence from the
basic motor control literature pointing to a bidirectional
influence of speech-language and mobility.
• The participant will be able to identify potential barriers to
successful cotreatment.
• The participant will be able to propose strategies and
intervention content to increase frequency of physical therapy
and speech therapy cotreatment in clinical practice.
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Overview
1. Introduction (9 minutes)
2. Defining professional rehabilitation roles using the ICF (20
minutes)
3. The interdisciplinary team (12 minutes)
4. Cotreatment guidelines (5 minutes)
5. Lessons from pediatrics (20 minutes)
6. Select evidence from basic motor control literature (25 minutes)
7. Benefits of cotreatment and content recommendations (15
minutes)
8. Barriers, future directions, conclusions (10 minutes)
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My research
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My research
Goal 1: Understand the interactivity between task demands and
an individual’s action capabilities
Goal 2: Motor patterns are not fixed, context-insensitive
pathological manifestations
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My research
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My research
• Ultrasound biofeedback
• Speech
• Swallowing
• Gamification
•Teaching
•Math and science anxiety in students
•Clinical practice topics
•Children's speech and self-esteem
•Racial diversity in clinical research
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My clinical
work
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Our SLP-PT collaboration
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The big question(s)...
How could we SLPs and
PTs leverage our skill sets
to create better outcomes
for patients?

W hat research
supports co-treatment
from SLPs and PTs?
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The ICF and Professional Roles
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Nagi Model of Disability (1964)

Pathology

Impairment

Unidirectional

Functional
limitations

Disability

Societal
limitations

Context-independent
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International Classification of Impairments, Disabilities, and
Handicaps Model of Disability (1980)

Disease

Impairment

Disability

Handicap

Unidirectional Context-independent
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International Classification of Functioning,
Disability and Health (2001)
• Universality
• Neutrality
• Interaction
• Environmental
Influence
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ICF implementation
• Unidirectional
• Elemental
• Centralized control
• Limited
environmental
influence

Body Structures &
Body Functions

Activities

Environmental
Factors
Personal Factors

Participation
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The ecological approach to rehabilitation
Origin of organization: parts behaving according to
commands issued by an outside controller informed
about the contextual conditions from impoverished
sensory inputs.
Artifactual Perspective
(Information Processing)

Origin of organization: cooperation among parts guided
by perceptual information discovered in the context of
task performance, no external instructions
Natural Perspective
(Ecological/Dynamical Approaches)

Turvey, 1990

17

PT and OT in terms of the ICF
• Defining in terms of Activities and Participation chapter

(S c h w a b &

Z e le zn ik , 2 0 2 0 )

• PT = mobility
• Changing and maintaining body position (e.g., transfers)
• Carrying and handling objects (e.g., lifting, carrying, fine hand use)
• Walking and moving

• OT = self-care, domestic life, major life areas
• Toileting, dressing, washing oneself, preparing meals, work and employment
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SLP in terms of the ICF
• Learning and applying knowledge
• Developing structures and/or cues to assist patients in processing and acting
on information
• Compensatory strategies

• Communication
• Verbal and nonverbal assessment and treatment
• Assistive and Augmentative Communication (AAC) devices

• Interpersonal interactions and relationships
• Pragmatics
• Behavior modification and assessment
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The Interdisciplinary Team
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Some terms
• Single discipline = a self-contained field of study with a distinguishable
subject matter and specialized vocabulary (Evans & Macnaughton, 2004)
• Multidisciplinary = additive; disciplines remain distinct entities to solve
different sub-problems related to a larger issue
• Interdisciplinary = interactive; “straddles the disciplines” with solutions that
emerge when multiple disciplines consider the problem together, rather
than in isolation. Disciplines are harmonized into a whole (Choi and Pak, 2006)
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Some terms
• Single discipline
• Multidisciplinary

=

• Interdisciplinary
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Cotreatment Guidelines
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ASHA, APTA, and AOTA joint
statement on co-treatment
Co-treatment may be appropriate
when practitioners from different
professional disciplines can
effectively address their treatment
goals while the patient is engaged in
a single therapy session.

Photo by Sharon M cCutcheon on Unsplash
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Guidelines for co-treatment under
Medicare (ASHA, APTA, AOTA)
• Co-treatment is appropriate when coordination between the two
disciplines will benefit the patient, not simply for scheduling convenience.
• Documentation should clearly indicate the rationale for co-treatment and
state the goals that will be addressed through this method of
intervention.
• Co-treatment sessions should be documented as such by each
practitioner, stating which goals were addressed and the progress made.
• Co-treatment should be limited to two disciplines providing interventions
during one treatment session.
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Limited SLP, PT implementation
• Few studies incorporate co-treatment from SLP and PT!
• Most co-treatment studies feature collaboration between OT/PT or
SLP/OT.

• However, we know co-treatment is happening with SLPs and
PTs.
• Clinical research hasn't "caught up" to clinical practice.
• However, experimental research offers some support for SLP and PT
co-treatment.
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Lessons from Pediatrics

27

9

2/25/21

What we are not referring
to…
When we talk about motor
movement in speech and
language therapy context, we are
not referring to Non-speech oral
motor exercises (NSOMEs).
NSOMEs cue movements that are
irrelevant for speech production
(such as tongue wags) and have
been shown to have no efficacy for
treatment of speech sound
disorders (Lof, 2003; Lof & Watson,
2010).

Photo by Caroline Hernandez on Unsplash
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What’s going on?

Photo by Martin Magnemyr on Unsplash

A child on your caseload
comes to see you after
• Recess
• Gym class
• Summer swim lessons
• Soccer camp
… and does so much better in
therapy.
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Indications of developmental relationships
in ASD context (Odeh et al., 2020)
• Motor imitation during toddler years is predictive of preschool speech
fluency in children with ASD (Stone & Yoder, 2001)
• Motor skill at 6 months of age predicts expressive language at 30 and 36
months of age (Poon et al., 2012)
• In children with ASD 2-17 years, as fine motor abilities increased (as
measured by scores on Mullen Scales of Early Learning), receptive and
expressive language scores increased (Mody et al., 2017)
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Connections for ASD: Odeh et al., 2020
• In a systematic review including 13 studies of children with ASD, 12
studies showed that therapy focusing on motor targets also improved
language outcomes (one study showed no significant change in either
outcome)
• General goals of these studies: increase participants’ language
output and motor performance
• Types of interventions received: Reciprocal Imitation Training,
Classroom Pivotal Response Training, Sensory integration therapy,
Equine Assisted Therapy, Aquatic therapy, Athletic group games,
Transdisciplinary home-based treatment, Dyadic drum playing,
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Odeh et al: Outcomes from motor-based
treatment
• Language outcomes (out of 13 studies)

• Motor outcomes (out of 11 studies)

• Social responsivity (7)

• Gross motor skills (2)

• General increases on broad language

• Swimming readiness (2)

scales (4)
• # of single words or word combos (3)

• Object imitation or control (2)

• Joint attention (3)

• Locomotor skills (1)

• Flexible language productions (2)

• Engaged joint action (1)

• Play skills (1)

• Broad measures of motor performance (1)

• Motor imitation skills (1)

• Appropriate emotional responses (1)
• Decreases in solitary time (1)
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Childhood apraxia of speech
• 18 children with CAS 4;5-10;7 with limited
repertoire of speech sounds, inconsistent
vowel and consonant articulation, vowel
distortions affecting prosody
• Measured correlations between 3 tests of
verbal motor production assessment for
children and Bruininks-Oseretsky Test of
Motor Proficiency. Co-occurrence of
nonspeech, speech, fine, and gross motor
problems in 83% of children

33

11

2/25/21

Further correlations between language
and motor behavior
• Large review of comorbidity between Specific Language
Impairment (SLI) and motor skill (Hill, 2001) à children with SLI
have poorer fine and gross motor function, coordination, and
praxis functions
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Evidence from Basic Motor
Control
Mobility and Speech
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Postural Control

This is posture

36
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Postural Control

This is postural control
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Postural Control
• Some degree of sway is necessary
for functional tasks
• Postural control supports other
behaviors and goal-directed tasks
supra-ordinate to the control of
posture (e.g., speech) (Haddad et al., 2013;
Stoffregen et al., 2000)

Schmit et al., 2006
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Postural Control: Parkinson’s disease
• Bidirectional interference between speech and postural
stability (Dromy et al., 2010)
• Individuals with PD may have fewer attentional resources available
• Study investigating dual task cost of speaking and postural control
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Postural Control: Parkinson’s disease
• Speaking task: “The boot on top is packed to keep” and “The
boy gave a shout at the sight of the cake”
• Included corner vowels and several diphthongs
• Single task speaking: sitting and speaking

• Postural control task: Rise to toes on stationary base of
support

• Single task postural control: only rising to toes without speaking

• Dual task: speaking and rising to toes concurrently

40

Postural Control: Parkinson’s disease
• Speaking task: duration of /eɪ/ shorter for healthy young
participants than healthy older participants and participants
with PD
• For /ɔɪ/ there was a decrease in F1 extent and F1 slope for dual
task in PD
• For /eɪ/ there was a decrease in F2 extent and F2 slope for dual
task in PD
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Postural Control: Parkinson’s disease
• Postural task: COP velocity higher for healthy young control
group
• Reaction time increased in all groups during dual task
condition
• Heel height decreased for PD group in dual task condition

42
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Postural Control: Parkinson’s disease

Single Task

Dual Task
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Postural Control: Parkinson’s disease
• Major findings:
• Participants with PD demonstrated postural motor performance deficits
relative to controls
• Dual task situations resulted in the degradation of certain measures speech
articulation and postural motor performance relative to single task
performance
• Participants with PD exhibited greater bidirectional interference effects of
speech and postural motor performance than the two control groups

44

Postural Control: Parkinson’s disease
Recommendations:
One task (speech or posture) is not prioritized over another in PD
Simultaneously address dysarthria and postural instability in the
rehabilitation of PD

45
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Reaching and Grasping: Stroke
• Self-speech to facilitate reaching in individuals with stroke

(Maitra et al.,

2006)

• Contralateral motor paralysis or paresis to facial, lingual, and phonatory
muscles for speech may occur simultaneously with motor impairments of the
arm and hand
• Study investigating the simultaneous rehabilitation of arm/hand mobility and
motor-speech functions
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Reaching and Grasping: Stroke
• Participants with history of right-hemispheric stroke
• Angular movements of upper limb recorded while reaching for and
grasping a cup and then placing cup on simulated cabinet shelf
• Four conditions while moving cup :
1. Self-vocalization = vocalized “yeah”
2. External vocalization = experimenter vocalized “yeah”
3. Imagined vocalization = imagined the production of “yeah”
4. No vocalization = no sound production
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Reaching and Grasping: Stroke
Reaching velocity was significantly higher under self-vocalization conditions
compared to velocity under no vocalization or other vocalization conditions
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Reaching and Grasping: Stroke
• Major findings:
• Self-vocalization facilitated kinematic parameters of movement
characterized by significantly shorter movement times and higher peak
velocities
• Speech influences motor action and may be used to influence movement in
a global manner by activating upper limb movement
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Reaching and Grasping: Stroke
Recommendations:
Self-vocalization can be used to facilitate motor tasks prioritized by
physical therapists.
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Evidence from Basic Motor
Control
Mobility and Language
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Language and listening
• In the context of spoken language,
communication relies heavily on
auditory input from conversation
partner.

Image from Friederici, 2011

Photo by Trung Thanh on Unsplash
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Postural control and
listening (Helfer et al.,
2020)
• Younger (18-28) and older
participants (48 to 64) (16 per group)
in dual task paradigm
• (1) Listened and repeated back sentences
in the presence of background noise
(either steady state noise or other
sentences)
•

(2) Stood on force platform in normal
stance or tandem stance (one foot behind
the other)

Photo by Raka Rachgo on Unsplash
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Findings (Helfer et al., 2020)
• Postural control for both groups was negatively associated with
high frequency hearing loss.
• Poorer speech recognition was associated with poorer postural
control.
• Middle aged participants had more difficulty in both tasks when
background noise was speech.
• People who reported expending more effort in listening tasks had
larger difficulty with dual tasks.
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Implications
• Listening in the presence of background speech noise (ex.
noisy cafeteria, shared hospital room) has a negative impact on
postural control, especially for middle-aged people
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Interpersonal
Coordination
• Interpersonal coordination
refers to how two or more people
“match” behavior in some way. It is
largely a subconscious
phenomenon.
• Increased interpersonal
coordination happens when you
really want to “align” yourself with
someone.
• We exhibit interpersonal
coordination at all ages.
Photo by Mimi Thian on Unsplash
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Interpersonal coordination and
language (Shockley et al., 2003)
• 13 pairs of 2 people (all students at
UConn)
• When conversing while working
together to solve a puzzle task,
trajectories of pairs of participants
showed greater interpersonal
coordination in postural sway than
when they were talking with others. This
was the case whether they were facing
each other or not.
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Surface stability and
interpersonal postural
coordination
• Enhanced postural coordination is
observed between two people
during a language task only if
people were standing on a stable
surface (Stoffregen et al., 2009)
• Language task was to
cooperatively solve a picture
puzzle (same task as prior study)
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Implications
Uneven sidewalks, staircases, and
obstacles may create problems for
expressive and receptive language.

Alteration in postural coordination
Alteration in linguistic coordination

Alteration in the effectiveness of
communication.

Photo by Юлія Вівчарик on Unsplash
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Bottom line
• Motor behavior is task-dependent
• Speech and language are fundamental components of functional tasks
that can influence the motor control system during mobility tasks
• Challenges and changes to mobility during task performance can alter
speech and language performance

60
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Benefits of Cotreatment
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Benefits: Ecological Approach
• Movement is goal-directed, task-dependent, and embedded in the
environment
• Mobility for speech-language can be situated and treated in a task-relevant
context
• Task demands impose constraints on the mobility and speech-language systems
such that each must adapt for successful performance
• Seated posture or standing balance are only valuable to the extent that they facilitate
other goals, like talking or swallowing
• Communication and swallowing occur against a background level of motor control and
mobility
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Benefits: Less Fatigue
• Fatigue is common in complex neurologic conditions (MS,
stroke, PD)
• Addressing speech & mobility simultaneously can be helpful
for pacing of tasks
• Greater gains in sequential (back to back) therapy over six
weeks vs. 6-wks of only SLP followed by 6-wks only PT (Choe et
al., 2013)
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Sylvester et al. (2017)
• Interprofessional collaborative practice (IPCP) by PT and SLP
• Mike, 3 year old child with dx of spastic CP, visual impairment, bilateral moderate
hearing loss, joystick-controlled wheelchair and standing frame. Upon
assessment, was not an intentional communicator.
• Goals:
• “Mike will move independently (or with assistance) at home, school, and community while
positioned upright and secure in his wheelchair,”
• “Mike will communicate his needs (non-symbolically and symbolically) in the classroom
and throughout his day,”
• “Mike will participate in classroom activities at the whiteboard from his standing frame.”
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Treatment in Sylvester et al. 2017
• PT worked with SLP to find best postural support to allow Mike
to vocalize, use lap tray once seated to use arms for AAC switch
• SLP incorporated communication activities into standing
practice at the white-board, increasing opportunities for
meaningful interaction with other children
• Referred for better ankle and foot orthotics and better fitting
stander, so he can move to propel himself and play with peers
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Case Studies

66
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Traumatic brain injury
• Ryan is a 16-year-old male who sustained a head injury due to a car accident. He had a severe right
frontoparietal skull fracture and was unconscious for 24 hours following his injury. Ryan also sustained a
right pelvic fracture. Two weeks after his injury, he has transferred to a rehabilitation facility with SLP
notes indicating left-sided hemiplegia, inconsistent orientation, transient vertigo, left-sided neglect,
poor attention, poor visuospatial memory, and slow information processing. PT notes indicate left-sided
weakness and non-weightbearing through the right LE. Because of Ryan’s memory impairments, he has
trouble remembering his non-weightbearing status. Ryan also requires physical assistance to sit without
support edge of bed.
• After Ryan was in the rehab facility for a few days, the nursing staff requested assistance with a
management plan for Ryan, as they noted multiple instances of aggressive behaviors. Nursing noted
that Ryan was hitting, kicking, and verbally abusing the staff during transfers, bathing, and dressing.
Ryan was also sometimes refusing his medications.
• Ryan lived with his parents, who were surprised to hear about Ryan’s aggressive behaviors in the rehab
facility. Prior to the accident, Ryan was an avid sports fan, especially college football and NBA
basketball. He enjoyed playing video games. He also liked going to the gym, particularly to lift weights
with his dad.
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SLP recommendations
• Because of inconsistent orientation and hemi-neglect (visual), visitors and
staff should introduce themselves each time they see Ryan and avoid
approaching him on his right side.
• Steps in activities should be broken down and done one by one with max
prompting (d/t poor information processing)
• It is important to have quiet environments for instruction and tasks. A solo
room or no TV/extra visitors will help (d/t poor attention).
• Provide simple visual schedules and supports (pictures of PT, OT, SLP,
doctors) to remind Ryan of his schedule and who people are.
• Give Ryan extra time to understand what he has to do and to do it.
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PT recommendations
• Because of left-sided weakness and neglect, patient should
engage in strengthening of right UE and encourage use of left UE
and LE for functional tasks.
• Ryan should complete slide board transfers and avoid use of right
LE due to pelvic fracture à progressing to non-weightbearing
stand-pivot transfer
• Ryan should practice transferring to both right and left

69
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How can cotreatment help each of us?
PT

SLP

• SLP can help break down
instructions and generate
cues for activities (e.g., slide
board transfers)

• PT can assess environment
for potential fall risks

• SLP can help orient patient
to task using memory
supports

• PT can identify range of
ability for right (and left)
hand/side movements
required for ADLs
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Cotreatment activity
• Goals:
• PT: Ryan will complete slide board transfer with minimal physical assistance (< 25% therapist support).
• SLP: Ryan will name the next step in a sequence of tasks with moderate prompts (pictures or verbal reminders) in 3 out of
5 trials.
• Joint goal: Ryan will complete all steps in a multistep physical task related to his daily routine at home with moderate
verbal cues.
• Activity: SLP has patient practice the steps of the slide-board transfer. Using a written seated-transfer plan, review it with Ryan,
then check for comprehension and memory. While PT works on completing this transfer, SLP focuses on providing language in
context of relevant task: Break down steps one at a time. Potentially provide pictures with each step.
• Activity 2: PT works on seated balance while engaging in seated basketball game. During treatment, SLP provides verbal cues
for attention to the basketball-based exercises. As Ryan works with PT, SLP assesses attention to task and task comprehension
(i.e. Can he count reps along with PT? Can he express if he is tired/sore/confused?). SLP assesses level of verbal cues/picture
supports needed for any physical activities and ADLs. SLP can observe if Ryan is distracted if someone is talking to him when
he is doing a physical activity (recall attention deficits). SLP check for memory and story retell.
• Note: Prior to therapy, SLP checks in with PT and care team about behavior plan for Ryan: SLP provides behavior plan to
reinforce (with praise) positive interactive behaviors and ignore negative, aggressive behaviors. SLP reminds team that hemineglect can present with visual field deficits: do not approach Ryan on the right side. Reintroduce yourself to Ryan each day.
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Subdural hematoma
• Paul is a 78-year-old male who slipped on the ice while shoveling snow and hit his head. Initially, Paul felt fine and
resumed yard work. A few hours later, he felt nauseous, experienced blurred vision, and had a sudden severe
headache. He lost consciousness and Paul’s wife called the paramedics. Paul presented to the ED where imaging
revealed a subdural hematoma in right frontal-temporal region. He was rushed to the OR for an emergent
evacuation and craniotomy. He is now in the neuro ICU and was recently extubated after being intubated and
sedated for 5 days.
• PT notes indicate limitations in bed mobility (Max-A of 2) and sitting balance edge of bed (Max-A). The patient does
not currently have adequate abdominal strength and trunk control for a bed <-> chair transfer to maintain sitting in a
chair following the session. Focal impairments were noted in strength and coordination. SLP notes indicate a swallow
study was performed due to complaints of a wet cough. The study revealed that oropharyngeal transit time was
extended, with some contrast remaining the valleculae for all but thin liquids. Cognitive notes indicate general
confusion and poor short-term memory.
• Prior to admission, Paul was very active in the community, walking 1-2 miles every morning and volunteering at his
grandchildren’s school. Paul was independent with all mobility activity.
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SLP recommendations
• Paul had significant mucosal dryness post-intubation and free
water protocol was initiated. To improve oropharyngeal clearing,
improved positioning was indicated so that Paul was not eating
or drinking in a reclined position in bed.
• Picture supports for daily routine and staff roles and names were
suggested. Memory “games” initiated to improve short-term
recall.
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PT recommendations
• Vitals should be carefully monitored during activity to avoid a
substantial increase in BP
• Patient should be monitored for fatigue and may require cues
for pursed lipped breathing during activity
• Initial activity will address building activity tolerance sitting
edge of bed and dynamic/static sitting balance activity for
trunk control
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How can cotreatment help each of us?
PT
SLP can provide the
introduction of a suprapostural task (e.g., swallowing,
speech)
SLP can provide optimal cuing
for mobility activity

SLP
• PT can help position patient
in optimal orientation for
gravity to assist with
swallowing
• PT can construct meaningful
mobility task with multiple
steps for memory activities

75
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Cotreatment activity
• PT can address bed mobility to assist the patient in sitting EOB. SLP
can provide simple cues to aid in comprehension
• PT can facilitate sitting EOB while SLP addresses swallowing
performance
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Implementation notes
• Co-tx does not need to happen at every session (could occur 12x per week, or as appropriate)
• Co-tx may be appropriate at different times in the episode of
care
• Interdisciplinary initial evaluation process can lead to collaborative
planning for when co-tx will happen

• Co-tx can be an appropriate practice for any level of
impairment
• Not just "severe" impairment
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Barriers, Future Directions,
and Conclusions

78
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Barriers
• Time
• Sacrificing time for cotreatment with other disciplines (like OT)
• Scheduling

• Lack of knowledge of roles
• Lack of knowledge can lead to interprofessional rivalry and
stereotyping
• There is some overlap in rehabilitation disciplines
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Future directions for
research
• Right now, we intend to empirically
assess therapist views and attitudes
regarding the implementation of
cotreatment to determine
perceived barriers and facilitators.
• You can participate!
• Survey link/QR code:

Photo by Glenn Carstens-Peters on Unsplash
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Ultimately….
• Research is needed to empirically test cotreatment with
physical therapy and speech therapy in adult rehabilitation
settings compared to a group of adults receiving separate
discipline-specific therapies
• Larger sample needed, with clear goals for each discipline as well as a
common goal.
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Conclusions
• Consistent with the ICF model and ecological accounts,
multiple factors influence someone’s disability and function.
These factors interact during task performance.
• Mobility and speech-language are task-dependent and
influenced by the environment.
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Conclusions
• There is bidirectionality between speech and mobility, and cotreatment, specifically for individuals with complex neurologic
conditions, may extend functional movement and improve
quality of life.
• Cotreatment of physical therapy and speech therapy can situate
mobility and speech-language in task-relevant contexts and perhaps
better prepare clients for everyday functional task demands.
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Conclusions
• Multidisciplinary care has become the standard for the clinical
management of individuals with complex neurologic
disabilities.
• The disciplines must concurrently work together and interact in a
single session for maximal benefit.
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Attendance Code
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Survey about co-treatment
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